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FELLOWSHIPS
Since 1949, more than 5,000 men and women have
earned advanced degrees in engineering and science
with the help of Hughes fellowships^ The Hughes com-
mitment to furthering your education and your career.
More than 100 new fellowships will be available in
the coming year for graduate study in:
Engineering (Electrical, Mechanical,
Systems, Aeronautical)
Computer Science
Applied Math
Physics
As a Hughes fellow, you could be studying for your
l^aster's, Engineer, or PhD degree while receiving:
Tuition, books, and fees
Educational stipend
Full employee benefits
Relocation expenses
Professional-level salary
Summer employment
Technical experience
Total Value: $25,000 to $50,000 a year.
You'll also have the opponunity to gain valuable
on-the-job experience at Hughes facilities in Southern
California and Arizona while you're completing your degree.
Work Study Fellows work part-time during the
academic year while studying at a nearby university. Full
Study Fellows work in the summer and study full-time.
And since Hughes is involved with more than 90
technologies, a wide range of technical assignments is
available. In fact, an Engineering Rotation Program is
available for those interested in diversifying their work
experience.
If you'd like assistance from a company committed
to advancing the frontiers of technology, fill out and mail
the coupon below. Or write to:
Hughes Aircraft Company
Corporate Fellowship Office
Dept. NC, BIdg. C2/B168
P.O. Box 1042, El Segundo, CA 90245
Proof of U.S. Citizenship Required
Equal Opportunity Employer
THE COMMITMENT
BEHIND THE PROGRAM
Hughes Aircraft Company, Corporate Fellowship Office, Dept. NC
BIdg. C2/B168, P.O. Box 1042, El Segundo, CA 90245.
Please consider me a candidate for a Hughes Fellowship and send me the
necessary information and application materials.
SCfENCEXSCOPE
Artificial intelligence, the programming that lets computers "think" almost like humans , is the focus
of a new advanced technology center at Hughes Aircraft Company. The facility brings research and
development efforts under one roof. Scientists and engineers will work closely with universities
throughout the country to develop software and equipment. Finished systems will be able to make far
more complex decisions than the simple "yes" or "no" decisions that traditional software programs
require. Projects will include self-controlled systems and image understanding - both of which can be
used in such applications as geological surveys from space, manufacturing technology, and defense.
Satellite Business Systems will add two space craft to its constellation of four to provide U. S.
businesses with voice, facsimile, teleconference, and high-speed data services. Like their predecessors,
SBS-5 and SBS-6 will operate in the K'band frequency range. In addition to the standard 10 channels of
43 'MHz each found on earlier versions, the new spacecraft will carry four transponders with
bandwidths of llO'MHz each. This feature nearly doubles the telecommunications capacity of SBS-1.
The new satellites will allow SBS to serve Alaska and Hawaii for the first time. They are designed with
a 10-year operational life instead of the current seven. The new spacecraft are based on the Hughes
HS'376 model. This versatile drum-shaped satellite, with 30 versions sold, is the world's most popular
commercial communications satellite.
Development times for semicustom very large-scale integrated (VLSI) circuits have been cut from
greater than one year to 20 weeks at an ult.ramodern computer-aided training and design center at the
Hughes facility in Newport Beach. California. Utilizing advanced design automation software, a
comprehensive library of predesigned logic functions (called Macros), and preprocessed wafers, the
new facility is helping engineers design chips with 2,000 to 8,000 gates and with as many as 180 pins.
New 3-micron dual-layer metal HCMOS processes are applied to both standard cell products and state-
of-the-art gate arrays. Skilled design engineers and education specialists at the Newport Design Center
provide training and technical support for IC designemhroughout thecompany.
Hybrid integrated optical receivers have been developed by Hughes research scientists for transmitting
microwave-modulated optical signals over fiber-optic links. The receivers are part of an effort to find
inexpensive links for such applications as phased-array antennas, satellite ground stations, radars, and
communications systems. Each receiver consists of a high-speed gallium arsenide Schottky photodiode
developed at Hughes and a low-noise amplifier using commercial gallium arsenide field-effect
transistors. These receivers are designed to operate at a modulation frequency of 3 GHz with a 1 GHz
bandwidth. Their advantages over discrete components include better sensitivity, lower noise, and the
elimination of ripples in the frequency response caused by impedance mismatch between detectors
and commercial amplifiers.
Hughes needs graduates with degrees in EE, ME, physics, computer science, and electronics
technology To find out how to become involved in any one of 1,500 high-technology projects, ranging
from submicron microelectronics to advanced large-scale electronics systems, contact Corporate
College Relations Office, Hughes Aircraft Company, P.O. Box 1042. Dept. C2/B178-SS, El Segundo,
CA 90245. Equal opportunity employer U.S. citizenship required.
For more informalion write to: PO Box 11205. Manna del Rey, CA 90295
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Pool Hall Physics Lesson Carolyn A. Keen
What may appear to be a simple but intriguing game of skill
actually relies on a modem analysis of classical physics.
Music Takes Toll on Altgeld Bells Ken Kuhiak
The University's historic chime tower undergoes some modem
renovations.
Suppressing Skyscraper Sway Midwel Lind
Wind-induced movement in modem skyscrapers can cause
serious discomfort for high-rise tenants. New design ideas can
provide effective, energy-efficient solutions to a moving
problem.
The Hard Selling of Software Jim O'Hagan
Computer equipment is selling better than ever before, but
without advanced marketing techniques, some fimis will be left
behind.
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On the cover: The hourly chimes sounded from Altgeld tower
are a familiar sound, but a rare sight. These bells are now
undergoing a renovation to restore the condition and pitch of
their earlier days, (photo by Mike Brooks)
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Tech Teasers Editorial
1
.
A number of less than 30 digits
()egins with the two digits 1 and 5 on the
eft: 15 . When it is multiplied by 5,
the product is the same number, except
le 1 and the 5 have been shifted to the
ght: 15. What is this number?
2. What day of the week is the 13th
of the month most likely to fall on?
3. What was double Nobel prize
winner Marie Curie's maiden name?
4. A foreign intelligence agent must
send all of his reports to secret headquar-
ters through a square chute hidden behind
a picture of Whistler's Mother in his liv-
ing room. The chute can accomodate any
package where the length plus the greatest
width (measured transversely) is not grea-
ter than 72 inches. What is the area of
this chute?
5. What two integers, one the square
of the other, together contain each of the
digits 1 through 9 only once? There are
two solutions.
6. During Hell Week, a fraternity
pledge is taken to a large field and tied
with a 100 foot rope to a tower that is
100 feet in diameter. His brothers tell him
that he must paint as much of the field as
possible in the fraternity colors. What is
the maximum area the pledge will be able
to paint?
7. When an electron is emitted from
its nucleus, in what direction does it spin?
answers on page 16
Discriminating Reversals
About a year ago, when a female
rugby-playing friend of mine was stilJ
going to the University, I had the pleasure
of joining her while she dropped by a
meeting for the team captains of two rug-
by teams.
"What is that?" one of the captains
asked aloud upon my entrance to the
room. She immediately confirmed what
my friend had told me before; she was an
avowed male-hater.
It is not often that a white male gets
the "opportunity" to experience even
such a minor form of discrimination. Af-
ter it happened, I more fully realized how
important the abolishment of any type of
discrimination really is.
But then 1 started interviewing
through the College of Engineering, was
introduced to reverse discrimination, and
changed my attitude.
1 have heard about some companies
that come down here for special inter-
views with women and minorities only. I
know that quotas are passed down from
corporations" higher eschelons to their in-
terviewers, stating how many women and
minority members must be hired. I also
have heard that some companies receive
tax breaks for hiring women and minor-
ities.
All this is happening because people
are fighting fire with fire. In order to halt
the discrimination against women and
minorities, reverse discrimination has been
implemented. It is a vicious tradeoff, but I
think that it is the only way the situation
can be handled.
Engineers Greg and Marsha are a
good illustrative example as to why. Mar-
sha is smarter than Greg, and she is his-
panic. Greg went to a much better high
school, has better grades and has had two
summer engineering jobs. He is white.
Marsha has had a more difficult time with
college due to her poor primary educa-
tion. Because of this, she has had to
attend summer school every year, ruining
her chances for a summer internship. Who
should the corporation they are both inter-
viewing with hire?
Certainly Greg, because he has better
grades and more job experience. But Mar-
sha is smarter, and may also be the best
engineer ever to come into existence.
Here is the basis of the problem.
The solution? Start hiring the Mar-
sha's that apply for these jobs, because
they deserve the opportunity, and may be
the best for the job once given a chance.
The incurred problem is the Greg's who
begin to find jobs scarce, because of the
growing benefits for companies who hire
minorities and women.
It is unfair for today's white males to
have to pay for the immoral acts of
yesterday's discriminators, but it is more
fair to discriminate against the people who
have previously received the advantages
than to continue discriminating against
those who have always been unjustly tre-
ated.
Besides, eventually the score will
even out, and comparatively equal num-
bers of all the different kinds of people
will have the opportunities and education-
al availabilities that the white male has to-
day. Then the corporations will once
again be able to hire the person who is
best suited to the job, and they will truly
be "equal opportunity employers."
Illinois Technograph invites letters in response to
its articles and editorials, or any other items of in-
terest to our readership. Articles, photographs,
and other contributions will also be considered.
Letters must be signed, but names will be with-
held upon request.
O
Carolyn A. Keen
Pool Hall Physics
To an Inexperienced
player of pool or
billiards, the paths and
collisions of balls on
the table seem
random and
unpredictable. Behind
the motion however,
lie some fascinating
applications of modern
physics.
Ever since the inception of the bil-
liards game, players have incorporated the
fundamentals of classical mechanics and
Physics 106 into some extraordinary shots
and maneuvers with the billiard ball. To
the average observer, billiard balls would
appear to collide and rebound along per-
fect vector trajectories. But the experi-
enced billiards player takes into account
all of the imperfect conditions that New-
ton did not, namely the nap of the cloth,
resiliency of the rails and the effects of
spin on the ball.
It is this application of spin to the
ball that explains the many dazzling tricks
of practiced players. Susan Wrightson,
three-time Big Ten pool champion and
University billiards instructor, said,
"Understanding this element of spin leads
to the control and finesse that separates
the average player from the ace."
Assume that the stroke of the cue
stick is applied somewhere along the ver-
tical line that drops through the ball's cen-
ter of mass. The actual location of contact
along the line has no effect on the initial
horizontal velocity and momentum, which
are determined simply by the time and
magnitude of force imparted by the cue.
Rather, this spot on the vertical axis
determines the torque which forces the
ball to rotate about its center of mass. The
magnitude and direction of torque is equal
to the cross product of the lever arm and
force, T= rx F. The lever arm represents
the vertical difference between the midde
of the ball and the location where the cue
stick hits, while foce is determined by the
blow of he cue. This torque, which in-
creases with r or F, is directly proportion-
al to the spin of the ball by T= Iw where
I represents the moment of inertia for the
ball, as derived from the ball's mass and
geometry, I = 2''mr2 ^ player who desires
a non-spinning cue ball then, should strike
the ball at its center because the lever
arm, and thus the torque, is equal to zero.
A stroke higher on the ball creates a
measurable torque and "topspin" about
the horizontal axis. The force of friction
on the tabletop opposes the sliding spin of
the ball and tends to slow down the spin.
However, since this frictional force is in
the opposite direction from the player, it
helps to propel the ball forward. Conse-
quently, a ball given topspin rolls for a
longer time because of the additional
propulsive force of friction. Eventually
topspin is eliminated by friction and the
ball will roll smoothly without sliding.
"Backspin" is similarly implemented
but with the cue striking toward the bot-
tom of the vertical axis through the cue
ball. In the case of backspin, friction
again slows down the spin, but because
the frictional force is in the opposite direc-
tion it also opposes the forward movement
of the center of mass. Like topspin, back-
spin is soon eliminated in the course of
the roll and the billiard ball moves ^ki
smoothly forward without sliding. ^^'
Obviously a cue ball given backspin will
only run for a short time since friction ^ |
opposes both rotational and translational "
'
motion of the center of mass.
A skilled player will probably imple-
ment various spins and rotations to benefit
collisions with other balls, called object
balls. In any collision, little of the cue
ball's spin is transferred to object balls be-
cause the balls are in contact for only an
instant with virtually no friction between
them. Only great friction between the
balls would transfer rotation.
Consider a cue ball skidding with
topspin. After it collides head-on with an
object ball, the cue ball will stop for a
moment, but then continue to roll for-
ward. This is because the cue ball con-
tinues to spin just after the collision even
though the center of mass is motionless.
Friction eventually eliminates the spin and
propels the ball smoothly forward. With-
out the additional spin, the cue ball would
have remained stationary.
This can also be thought of in terms
of energy and momentum conservation.
Translational energy and translational
momentum are transferred in a head-on
collision between the cue ball and object
ball, but not rotational energy or rotational
momentum. This also applies to the case
of the cue ball given backspin which will
return to the player after hitting the object
ball head-on.
"Side English" is another spin that
affects a billiard ball's motion and
changes its properties during collisions.
Side English is applied initially when a
player strikes the ball somewhere else
than along the vertical line through the
center of mass. Such a stroke will result
in a non-horizontal rotation or spin, but
#
Figure 1. Running
English causes a wider
rebound angle and
increases ball speed
after reflection (all
photos by Dave
Colburn).
Figure 2. Reverse
English causes a
steeper rebound angle
and decreases ball
speed.
Figure 3. The "cling
effect" causes two
balls to rebound at an
angle smaller than the
90 degrees
theoretically predicted.
Figure 4. Topspin,
imparted by striking
the cue ball above its
center, causes a large
decrease In the
rebound angle.
Figure 5. A mass6
shot. The sharpness of
the curve depends on
the amount of English
applied and the speed
of the cue ball.
Figure 6. A mass6 shot
with considerably
more English. Note
that the spin is
reoriented as the ball
curves, and sidespin Is
converted to topspin.
with the axis still passing through the cen-
ter of mass. Just as before, the rate of
spin is determined by the torque.
If the location of the cue stroke is
below the middle and to right of center,
the resulting rotation can be likened to
two simultaneous motions: one counter-
clockwise vertical spin and one horizontal
backspin. A cue ball with side English in-
itially travels in a straight line like any
other spinning ball, but once friction
eradicates the skidding and sliding, the
ball will be propelled by the remaining
side spin, resulting in a slightly curved
path.
Though a cue ball hit with side En-
glish will deviate slightly from a straight
path, the main use of this spin is in its ap-
plication to collisions. When a bilhard ball
imparted with side English strikes a rail,
its behavior is radically different from that
which an observer would expect. The
angle of reflection off the rail can be in-
•
creased or decreased, depending on
whether the side English is imparted from
the left or right of center.
Side English can also be created
mid-shot. A cue ball with no initially ap-
plied English will rebound off the rail at
the same angle it struck, as the laws of
physics dictate, but the substantial friction
from the rail creates torque and gives the
ball English after the collision. Side En-
glish can be also obtained mid-shot when
a cue ball with top or backspin hits an ob-
ject ball off-center, hi this case, the cue
ball's spin maintains its original orienta-
tion even though the ball veers off at
another angle. Top or backspin becomes
sidespin, which partially deflects the ball's
path from a straight line.
The most intriguing curve shot, cal-
led the masse, is used to make the cue
ball go completely around another obsta-
cle ball. The player must strike the cue
ball with the cue stick in an almost vertic-
al position. The masse shot is mainly for
show or tournament play, although the
masse can be easily understood using
analysis similar to that above.
One can predict where the balls will
go after the collision, especially when the
cue ball has no English. If the collision is
head-on, almost a complete transfer of
momentum and translational energy from
the cue ball to the object ball takes place.
In a glancing collision, the two balls will
separate in paths approximately 90° from
each other. Actually, a small amount of
energy is lost by the two balls in the colli-
sion and hence the angle between their
paths is slightly less than 90°.
To predict the directions each ball
will take, imagine the instant of collision
and mentally draw a line between the two
balls' centers. At this contact point, two
forces will be acting, the first being the
force of friction, which acts perpendicular-
ly to the line between the centers. Howev-
er, this force is so minute it can be almost
disregarded. The second force from the
cue ball is parallel to the line and pushes
the object ball off in that direction, with
the cue ball veering off perpendicularly to
the object ball. Direction can thus be
manipulated according to the point of con-
tact and the orientation of the centers of
the colliding billiard balls. Of course the
situation is further complicated and predic-
tions are more difficult as spin and En-
glish are applied in varying degrees.
Certainly academic knowledge of
physics will not win billiards tournaments,
but its proper application combined with
practical experience will improve one's
mastery of the game.
Ken Kubiak Music Takes Toll
on Altgeld Bells
The Altgeld Tower
chimes and the daily
chimes concerts
featuring them have
been a tradition at the
University ol Illinois
since the dedication of
the bells in 1920. The
bells are currently
undergoing restoration
in order to make them
easier to play.
The Altgeld Tower bells, which
faithfully mark the time every quarter
hour, have recently found themselves in
need of renovation. Dating back to 1920,
the bells were last renovated in 1955.
The bells, operated by a clavier lo-
cated in the performing room, are located
seven stories above ground level in
Altgeld Tower. The clavier consists of a 7
foot long bank of 18 wooden levers which
are connected to the bells themselves, as
high as 68 feet above the performing
room. When one of these levers is de-
The familiar ringing of the Altgeld chimes is
accomplished with a hammer and clapper system
as seen on the left. Seen above is the aircraft
cable and pulley system used for moving the
clapper (photos by Mike Brooks).
pressed, it moves a clapper inside the
bell, ringing it. There is also a practice
clavier in the performing room which is
identical to the performing clavier except
that it generates sound by hitting metallic
bars, so that chimesplayers may practice
in privacy.
The range of chimes extends one and
a half octaves from D to G. However,
three notes, low D sharp and both F natu-
rals, are missing from the set of bells.
This is because when the bells were in-
stalled in 1920, only those bells needed to
play "TUinois Loyalty" were included.
Due to the limited range of the instrument
and the tone vacancies, music must be
transposed to those keys not containing F
natural, such as D and G. Other notes are
either raised or lowered an octave, re-
placed, or omitted.
The ringing of the chimes every
quarter hour is done automatically by a
clock mechanism located on the perfonn-
ing room roof. The electric clockwork is
connected to separate hammers located on
the bells' exteriors. There are five such
hammers, four for the tune and one for
the hourly gong.
Prior to the renovations, the clavier
levers were attached to long vertical rods
which extended up through the open tow-
er. At the top of the tower, these rods
were connected to chains which then
wrapped over pulleys and were finally
attached to the clappers inside the bells.
Exposure to the elements caused the
chains to rust, hindering their motion and
j
sometimes causing them to bre;ik entirely.
The rods became bent, making the chimes
Albert Marien. Head
Chimesmaster at the
University for over 25
years, demonstrates
use of the carilllon
which controls the
bells in the Altgeld
chime tov»er (photos
by Mike Brooks).
o
still more difficult to play. The rods and
chains made such a clatter that they dis-
tracted the chimesplayers.
The largest portion of the current
modifications involves replacing these
rods and chains with lightweight aircraft
cable, making the mechanism quieter and
more reliable while affording the chimes-
players greater control of their playing.
Dave Knickel, a chimesplayer, says this
modification makes the chimes easier to
play since the mechanism requires less
force, is less noisy, and is not prone to
the mid-concert breaking that plagued the
earlier system.
While replacing the rods and chains
improves the mechanical nature of the
chimes, other changes are needed to im-
prove the sound of the bells. The clappers
and bells are both worn at the spot where
they had been hitting each other for 30
years. This wear prevents the bells from
producing the exact pitch when struck.
The surface of the dented clappers must
be reshaped while the bells themselves,
which are anchored to large wooden
beams, are spun so that the hammers and
clappers hit them in a different spot. The
latter is no small task—the largest bell is
five feet in diameter and weighs over one
and a half tons.
Other improvements will be made to
the clavier itself such as attaching pedals
to the lower notes of the keyboard so that
they may be played with the feet.
However, there are still many un-
scheduled improvements that could be
made to the chimes. Chimesmaster Albert
E. Marien said, "Money is being col-
lected in the U. of I. Foundation for a
major renovation of the bells." Money for
the minor renovation of the bells was sup-
plied by the Panhellenic Council.
Marien began giving chimes concerts
on an electric carillon while teaching at
Berry College, a co-educational self-help
college located in the Blue Ridge Moun-
tains of Georgia. After joining the Uni-
versity staff, he was invited by Mr.
Duane Branigan, former director of the
School of Music, to play concerts on the
Altged Tower chimes.
Besides sounding the time with the
traditional four-note Big Ben tune, the
bells are used for concerts given at 1 1:50
and 12;50 daily by Marien and his staff of
chimesplayers. Special chimes concerts
are given on Quad Day, during Home-
coming week, on the Illini Union
Anniversary, U. of I. Founder's Day, and
on Graduation Eve following the Presi-
dent's Concert for Graduates. Requested
songs such as "Happy Birthday" will be
played during the daily concerts for a
nominal charse.
Mixing it up with James
The dance tloor is crowded and hopping. Lights are
flashing and spinning to set the mood for the music. Behind the
scenes making it all happen is University student James
Kang—creating an atmosphere that even the most ardent
non-dancer succumbs to.
Below: James cues up a song on one of his two special
turntables. The computerized turntables are designed for mixing.
Center: Headphones plugged into the mixing board allow set up
of the next song even with the noisy background. Above right:
Lights tied to the ceiling will be switched in synch by James.
Below right: James combines two identical songs slightly out of
phase to create an echo effect, (photos by Dave Colburn)
Technovisions
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Michael Lind Suppressing
Skyscraper Sway
As skyscrapers con-
tinue soaring to diz-
zying heights, the chal-
lenges to maintain
their stability are ever
present. The engineers
and architects who de-
sign these miniature
worlds are always con-
sidering new techni-
ques to reduce build-
ing sway.
High-rises have always pi^sented
special problems to designers. Steel col-
umns erected on the lower floors must
support the upper stories. Essential ser-
vices, such as heating, cooling, water,
electricity and transportation within the
building must be provided to serve the re-
sidents of the building. Wind must be
compensated for, as it can play havoc
with a one-thousand foot high structure.
In addition to solving such problems,
costs must remain low.
Traditionally, the strategic use of
steel has compensated for the forces of
the wind. In addition to standard rectangu-
lar steel frames, engineers have success-
fully used internal bracing to suppress
wind stress in tall structures. Thinner steel
columns can then be used, but interior
space is reduced.
A different approach was used by
designers of the John Hancock Center in
Chicago. Characteristic of this building,
large X-tiusses dominate the exterior
walls. These trusses reduce stress on the
interior walls and leave more usable space
inside.
Although both methods use steel
economically and efficiently, tremendous
amounts of the metal must still be used.
To combat this, several new methods
Illustration of a Semi-Active System to Reduce Building Sway
Exterior Walls
of Building
Motor to take
up slack
Hydraulic Brake
to provide drag
Acceierometer
to detect
building
motion; triggers
brake or motor
Technotes
NIL) to Join Engineering Ranl<s
Illinois may soon be joined by its
northern sister school as providers of pub-
lic engineering education. The Illinois
Board of Regents has approved a plan that
would offer an engineering program at
Northern Illinois University in DeKalb,
Illinois by as early as 1985.
Northern plans to initially offer
bachelor's and master's degrees in mecha-
nical and electrical engineering and later
phase in an industrial engineering curricu-
lum. Also proposed are off-campus en-
gineering technology programs to provide
options for many northem lUinois industry
employees.
The proposal is scheduled for consid-
eration by the Illinois Board of Higher
Education later this year. The three year
start-up cost is estimated at SI.9 million,
which would provide for new faculty
px)sitions. equipment, instructional and re-
search laboratories, and general operating
support.
The proposed new course offerings
would be concentrated at the junior and
senior levels to make the program espe-
cially attractive to junior college transfer
students who complete their pre-
engineering requirements in area commun-
ity colleges. If the proposals are im-
plemented fully. NIU would have 440
undergraduates and 80 graduate students
enroUed by 1990.
Northern's administrators hope to
capitalize upon what they perceive as a
need for more engineering education in
the western Chicago suburbs and Rock-
ford area, where there is a large amount
of high-tech industry. They feel their
program could be instrumental in the in-
dustrial development of these regions as
there are no engineering schools in the
northem part of the state.
Dean Twice IHonored
Newh appointed Civil Engineering
Department Head William T. Hall was
presented with the Nathan M. Newmark
and Ernest E. Howard Awards by the
American Society of Civil Engineers. Hall
is the first engineer to be honored with
both distinctions.
The Newmark Award is presented
for innovative theoretical contributions to
the field of structural mechanics. The
award was established in 1975 to honor
the memory of Newmark, a prominent en-
gineer and former Illinois C. E. depart-
ment head. Newmark was a teacher and
colleague of Hall's. Hall is the first Uni-
versity winner of this award.
This marked the third time a Uni-
versity researcher has been recognized
with the Howard Award. It is presented
for contributions to the advancement of
structural engineering through analysis and
design of buildings.
"To win one of these awards is a
tremendous accomplishment," said Nar-
bey Khachaturian, Associate Head of
Civil Engineering. "It is quite a distinc-
tion to win both and shows the range of
his activities."
A University of Kansas graduate,
Hall received his master's degree and
Ph.D. from Illinois, where he joined the
faculty in 1949. Since 1964. he has
served as principal consultant in develop-
ing and reviewing design criteria for nuc-
lear power plants and associated equip-
ment for the regulatory agencies and in-
dustry. He has been a consultant for the
Trans-Alaska Pipeline, the Westem Li-
quified Natural Gas Terminal, and the M-
X missile system.
Harris Donates Computer
Harris Corporation has presented the
Civil Engineering Department with a Har-
ris 800 super-mini computer to strengthen
the department's computing power.
The new computer will be used pri-
marily for research in structural mechanics
and engineering to aid specific faculty and
graduate research projects, and for use by
some undergraduates, according to Wil-
liam J. Hall, head of the department.
"This gift from Harris Corporation is
evidence of the high regard they have for
the University of Illinois," said Hall. "It
is another good example of how industry
and the University are cooperating to pro-
vide an important learning tool for our
faculty and students in high technology
areas."
The system includes a suf)er-mini
computer, disk drives, a printer, 16 ter-
minals, and a range of programs.
"Increased computing power at the
University of Dlinois should enhance the
teaching of advanced engineering and sci-
ence," said Gene T. Wicker, vice presi-
dent and general manager of the Harris
Broadcast Division.
"The young men and women at the
U. of I. wU play a major role in further-
ing today's technology, and we believe
this high-performance computer can
help." continued Wicker. "We consider it
an investment—to educate tomorrow's
leaders and to further specialized re-
search."
Computer Jocks
The U.S. Olympic Committee has
established the Sports Equipment and
Technology Committee (SETC) to de-
velop improved equipment for athletes.
In the past, U.S. athletes have fared
very poorly in "high technology" sports.
In a sUidy of the 1976 Montreal Summer
Olympics and the 1980 Lake Placid Win-
ter Olympics, it was found that the U.S.
won no gold medals in high tech sports
such as canoeing and luge. They won 10
gold medals in medium technology sports
like archery and ice hockey, while win-
ning 30 golds in track and field and other
low tech sports. The committee was cre-
ated in response to the athletes' expressed
need to compete more successfully in high
tech sports.
The SETC has a 10 point action
program which includes getting feedback
from coaches and athletes on superior
pieces of equipment, and the problems or
limitations of current equipment. The im-
provement in equipment will place equal
emphasis on increased performance and
safety.
Mary McDowell
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Jim O'Hagan The Hard Selling
of Software
The computer market outlook for the future Is
bright Market analysts expect the field to grow by
over thirty percent a year, reaching $30 billion by
the end ot 1988.
Every engineering student realizes
the impact of computers on the consumer
market. For uses varying from video
games and recipe hsts to corporate man-
agement aids and statistical analysis, per-
sonal computers and the software needed
to operate them have appeared throughout
the American marketplace.
With this boom, the quantity of com-
puter packages now retailing has soared,
as has the number of firms dealing in the
business. With the huge quantity of soft-
ware now entering the marketplace, com-
petition for the consumer doUar is para-
mount. Thus enters marketing.
Early in the growth of the personal
computer business, many small software
companies were able to survive merely by
developing advanced software designs.
David Wagman of Softset Computer Pro-
ducts explains that this is no longer the
case, as both a strong product and a
strong marketing direction are now vital.
One example is Lotus Development
Coiporation which recently spent over $1
million just to launch its first product.
This advertising budget not only made the
Lotus 1—2—3 package enormously suc-
cessful, but has prompted other companies
to follow suit. In fact, the cost of entering
a new software product into today's mar-
ket is estimated at nearly S8 million by
the president of Ashton-Tate, developers
of the dBase II program.
This marketing has taken on several
forms. The most traditional, and still im-
portant, method is simply the develop-
ment of a superior product. Even this
method, however, is being approached in
new directions. One company, Wyly Cor-
poration, had its staff of salesmen instruct
programmers on the needs of their cus-
tomers. As a result, a $20 million effort
to revamp their software line was under-
taken.
Other methods of selling computer
products have not been connected with the
technical side of computer programming
at all. Hewlett-Packard recently hired a
staff of market researchers from General
Mills, and a former President of Pepsi-
Cola now works for Apple. By bringing
in professionals familiar with the subtleties
of sales and advertising, these corpora-
tions hope to compete more successfully.
This large flux of marketing takes its
first aim in advertising. Advertising now
can be used especially well because the
publishing industry has been quick to
adopt itself to the growing computer in-
dustry. In 1980. there were 500 books on
personal computing being published; today
there are over 4200. More importantly.
300 personal computing magazines are in
Software marketing
has brought quite an
assortment of
packaging styles to
the computer
consumer, (photo by
Dave Colburn)
circulation. The November, 1983, issue of
Byte, a McGraw-Hill published magazine
for computer hobbyists, was the thickest
magazine of all time with 742 pages, pri-
marily due to advertising.
Originally reserved for trade maga-
zines, computer advertising has grown to
become a significant portion of revenue
for most major magazines, and has ex-
tended to television as well. IBM has
chosen Charlie Chaplin as its symbol,
seeking to emphasize the humanizing
appeal of a work-saving PC. Meanwhile,
Apple Industries has attempted to portray
IBM as George Orwell's character Big
continued on page 14
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Technovations
Under the Big Top
The newest trend in roofing
architecture wUl be used in the construc-
tion of the International Stadium in
Riyadh, Saudi Arabia. A fabric roof,
manufactured by the Chemical Fabrics
Corporation, will be used to cover the
11.5 acre stadium. The stadium wUl be
the largest, most complex single tensioned
structure in the world; it is scheduled for
completion by mid- 1986.
The extreme environmental condi-
tions found in Saudi Arabia precluded the
use of traditional roofing systems. The
architects also wanted to comply with in-
ternational sports regulations which re-
quire available natural light for certain
sporting events. Many possible designs,
including a steel arch system, were consi-
dered, but the tensioned fabric roof
proved to be the most dramatic and cost
effective solution.
The architectural fabric is translucent
in order to allow illumination of the sta-
dium by sunlight, but it also has a high
degree of reflectivity to block out exces-
sive heat and light. This reduces the solar
heat gain which increases spectator com-
fort. The pre-stressed fabric is coated with
Teflon, making it a self-cleaning surface.
Slip Slidin' Away
The large scale erosion of miles of
U.S. shoreline each year has seemed to be
an insurmountable problem. Sandbags, re-
taining walls, and valiant Dutch boys
have been the traditional solutions. Now
Reservco Inc. manufactures a product cal-
led Armormat which could provide a long
term, economical solution.
Invented by Raymond J. O'Neill,
Armormat is a system of interlocking high
strength concrete modules specifically de-
signed for soil stabilization and hydraulic
engineering structures that must resist the
erosive effects of water, storm driven
waves, turbulent flows, high velocity cur-
rent, and sheet ice. The tri-directional in-
terlock shape of the module provides high
stability, flexibility and permeability,
while its surface baffles dissipate wave
energy.
The module derives its stability from
alternating layers of metallic strips and
compacted soU in frictional association.
Because of this inherent stability, no mas-
sive foundation is needed. Armormat
minimizes the buildup of foul smelling
debris in waterfront installations and re-
duces the likelihood of rodent infestation
found in open face structures.
In use since 1981, Armormat mod-
ules have been used in more than a dozen
locations in New Jersey and New York.
A recently completed installation in
Lxjuisiana, where a highway was being
rapidly eroded by the Gulf of Mexico,
withstood two major storms with no sus-
tained damage.
Patent Processing Expedited
A new multi-million dollar system
for patent application processing could
speed the processing period by 7 months.
This would represent a dramatic improve-
ment in the processing time which is cur-
rently 25 months.
The Commerce Department's Patent
and Trademark Office has selected a team
consisting of Planning Research Corpora-
tion (PRO and Chemical Abstracts Ser-
vice (CAS) representatives to develop and
install the new system. PRC will design,
engineer, and integrate the system, while
CAS will provide much of the software.
The system is being developed and
installed in three stages. The first of the
15 areas of technology into which the Pa-
tent Office is divided will be automated
by the end of this year. Following evalua-
tion, the remaining 14 areas will be auto-
mated by 1987. In the third stage the sys-
tem wUl be expanded to include the pub-
lic search room and the Patent Depository
Libraries. Future goals include links to
European and Japanese patent offices.
The automated patent system will
use software developed by CAS over the
past 10 years for its own operations, in-
cluding programs for recording and sear-
ching chemical structure diagrams, text
searching, database management, and
computer-directed photocomposition.
Additional software will be developed by
CAS and PRC, and some will be pro-
cured commercially.
The U.S. Patent and Trademark
Office has 25 million documents on file
and expects that figure to double by the
end of the century. It receives 20,000
documents a day and under its current
system can only process approximately
100,000 patent applications a year.
Lifesize Video Games
Tactical fighters and other future air-
craft may have their first taste of action in
a $53 million simulation center being con-
structed by Lockheed-Cahfomia Company
that can duplicate a realistic flight en-
vironment complete with enemy threats,
engine noise, and storm fronts.
The new Weapons Systems Simula-
tor Center (WSSC), designed to develop
the next generation of tactical airborne
weapons systems and other concepts, is
expected to be fully operational by early
1987. The center will allow Lockheed
pilots to electronically fly new aircraft
concepts and eventually enable engineers
to design high performance airborne sys-
tems using the infomiaton obtained from
the simulations and evaluations.
The main component of the WSSC
will be a tactical mission simulator where
engineers can realistically simulate nearly
any type of flight mission from takeoff to
landing, employing advanced electronic
systems and lifelike air combat situations.
Mary McDowell
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power, these devices can be rotated to positions that will help
diminish the turbulence around a structure.
Another idea utilizes two skyscrapers with a cable stretched
between them. The structures would be designed to have
different natural frequencies of vibration so that they would
seldom sway in identical directions at the same time. Because of
the different frequencies, there would be times when the
buildings would move away from each other. At these moments
drag would be added to the cable, damping the acceleration of
the buildings. Likewise, as the high-rises moved towards each
other slack would be taken up in the cable. Overall, applying
drag and taking up slack would suppress the motion of both
buildings.
Klein draws an analogy between this technique and a
struggle between a fisherman and a tlsh. The fish is difficult to
reel in when it is moving away from the fisherman, so the
fisherman puts drag on the line to wear down the fish.
Conversely, when the fish moves toward the man, the line can
easily be reeled in. Thus the fish is efficiently reeled in to the
ideal position—the fisherman's hand. Similarly, the cable system
could keep the buildings in ideally vertical positions.
To reap the full benefits of this technique, the buildings
must be specifically designed to use it. Ideally, each strucnire
would be non-symmetrical and have a different natural frequency
of movement than its partner. Unlike a symmetrical building, the
cabled ones would tend to have all of their motions coupled.
In other words, motion in one direction, such as
north-south or east-west, or a twisting of the building, could
affect motions in the other directions. The force applied by the
stretched cable would then control motion in all directions.
Skyscrapers, such as the Twin Trade Towers, could not easily
be used because they are symmetrical and identical to each
other, and would thus have uncoupled motions and have
identical periods.
What is the future like for Klein's idea? One should note
that TMD's have only been used to make the occupants of
high-rises more comfortable. Neither TMD's nor Klein's idea of
semi-active control have been seriously considered to provide the
major means of support in a structure. As with any new
technology, semi-active control must be accepted by those who
use it.
Since this technique has never been tried before, it has
many risks which may be impossible to determine. City building
codes would have to be changed to allow the use of less steel in
the skyscraper. Engineers can not yet test such a configuration
because no wind tunnels exist which can create the appropriate
slow wind speeds, and because the actual elastic behavior of a
structure cannot be scaled down.
Klein does believe, however, that in several decades the
need for skyscrapers twice as tall as the Sears Tower will be
greater. This will be especially true in cities such as Hong Kong
and Singapore where available land is extremely limited. Only
then will these new ideas be attempted.
Brother through a $400,000 television commercial produced by
the creator of the movies "Alien" and "Blade Runner."
Another idea, adopted by Epson in an attempt to gain more
shelf space for their prcxlucts, consists of marketing a small tele-
vision set to build name recognition. Named the Elf, the televi-
sion consists of a 2 inch diagonal, color liquid crystal display
(LCD) screen. By marketing it with the Epson logo, the firm
hopes to gain familiarity among retailers which will in turn help
computer sales.
Publicity stunts have also been attempted by some com-
panies in an effort to gain name recognition, and thus sales.
Atari, for instance, offers one 800 XL computer for 3125 Alpha-
Bits cereal proof-of-purchase coupons.
Another approach for gaining sales is the attempt to make
the software easier to understand. MicroPro International Cor-
poration does this by hiring journalists to write instruction manu-
als for today's less technical customers.
A similar effort is being made by some firms to get new
software products onto store shelves. By combining efforts with
book publishers, who are also entering the market, software
firms have been able to take advantage of traditional book dis-
tribution channels. This makes it possible to put new products
directly into established stores rather than having to compete
with other firms in sales to retailers.
Yet perhaps the biggest tool which computer firms have is
the influence of computers on modem teaching. When a student
learns to use a computer by operating one at school, he is likely
to lobby his parents to purchase the same type for use at home.
Apple chairman Steven Jobs offered a free Apple lie computer
to every grade school and high school in the United States in
return for federal tax credits—^but Congress refused the offer.
IBM has been following a similar plan on the college level
for 3 decades. By giving universities a discount rate or free
equipment, it increased sales to higher education facilities. IBM
then benefits when these students graduate and become influen-
tial in industrial purchase plans.
As the computer industry has expanded, the non-technical
aspects of the market have received greater emphasis. Yet de-
spite this change in priorities, the demand for quality program-
ming has continued to grow, resulting in a promising future for
aspiring firms and individuals.
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Michael H. Pleck. an associate profes-
sor of general engineering, earned B.S.,
M.S.. and Ph.D. degrees in mechanical
engineering from the Universit>'. He cur-
rently teaches the honors section of G.E.
103, as well as carrying out research in
the solid geometric modeling area of
CAD/CAM.
Fleck's research concentrates on the
mass property analysis and the interface
between solid and boundary representa-
tions of objects. Pleck previously resear-
ched theories of decelerative metal cutting
and its application to energy management
systems like energy-absorbing bumpers.
Pleck also did varied work in computer
graphics.
Pleck, who was once a visiting scho-
lar at Hokkaido University in Sapparo,
Japan, has received several awards for his
outstanding instructional abilities. Pleck
was presented with the CoOege's Everitt
Award and the Jaycee's Outstanding
Young Educator Award in 1974 and
1977. respectively. Pleck also received the
SAE Ralph R. Teetor Award for contribu-
ions in teaching, research, and student
development in 1980. and in 1983 the
ASEE Western Electric Fund Award for
excellence in instruction.
J. Scott Woodland
Dr. Michael C. Loui received his B.S.
degree in mathematics from Yale Uni-
versity in 1975. He went on to attend the
Massechusetts Institute of Technology
where he earned his master's in electrical
engineering/computer science in 1977, and
his Ph.D. in computer science in 1980.
Loui came to the University in Janu-
ary 1981 as an assistant professor of elec-
trical engineering. In his own words, he
endeavors "to educate students to read
critically, reason logically, and write
clearly." He does not make students
blindly memorize facts and formulas; in-
stead he teaches concepts.
Loui is currently investigating va-
rious methods that can be used to increase
the computation sp)eed of digital compu-
ters. He has worked with sorting algor-
ithms, array simulation, and distributed
computation. In the future, he will con-
tinue his research in combinatorial opti-
mization.
When one considers the amount of
time Loui spends with teaching and re-
search, it is surprising to find that he has
time for non-academic interests. Loui the
artist composes music for the piano, sings
in operas, and performs in plays. He also
enjoys cycling, swimming, square danc-
ing, and ballroom dancing.
Raymond Hightower
Peter Yankwich acquired his bachelor
of science degree in chemistry from the
University of California at Berkeley in
1943. He received his Ph.D. at the same
university in 1945.
From 1945 to 1948 at Berkeley,
Yankwich was an instructor teaching
general chemistry as well as a scientist re-
searching in the radiation laboratory.
Since his arrival here in 1948, Yank-
wich has worked on two major research
projects which have accounted for a large
portion of his 80 publications. During a
span of 10 years, he studied the chemical
effects of nuclear transformations. His
second major project, which encompassed
25 years, examined the effects of isotope
substitutions on reaction rates. More re-
cently, he has studied enzyme reactions.
Between the years 1977 and 1982,
Yankwich served the University in the
capacity of Vice President of Academic
Affairs.
Reflecting on his former position,
Yankwich feels that students should not
only study subjects deeply, but also study
them broadly in order to be successful in
post-university life.
Pete Borowitz
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If you are a college freshman or sophomore in good academic standing,
the Naval ROTC Program can be your chance for the experience of a
lifetime. The Naval ROTC Program can provide you a path to great career
opportunities, and also assistance now in your college education. Naval
ROTC Scholarships and College Program opportunities are available now.
Let us give you the whole NROTC picture.Contact:
CDR DAVID POWELL
236 Armory BIdg.
Phone:333-1061/1062
WE CAN PUT YOU
IN THIS PICTURE
SCHOLARSHIP BENEFITS
• Full tuition and fees
• Book expenses
• $100 subsistence/month
• "Hands On" training during
summer cruises onboard
Navy ships and installations
As a commissioned Naval or Marine
Officer you can start immediately
with:
• $18,000/year Basic income
increasing to as much as
$26,000/year in four years.
• Specialized training fields of
Nuclear Submarines
Naval and Marine Corps
Aviation
Surface Warfare
U.S. Marine Corps
m
#1
ILLINI MEDIA COMPANY
Student Operated Media
at the University of Illinois
620 East John Street
Champaign, IL 61820
217/333-3733
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Tech Teasers Answers
1. 157.894.736,842.105,263.
2. Friday.
3. Sklodowska.
4. 353.703 square inches.
5. 567 and 321489; 854 and 729316.
6. 22,374.63 square feet.
7. In the left handed sense, i.e. in the direction that the
fingers of the left hand curl when the thumb is pointed in the
direction of the electron's motion.
f
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OUR SCHOLARSHIP
HELPSYOU BEGIN YOUR CAREER
ASA LEADING ENGINEER.
An engineering degree will take you far in today's
high-tech Army. And with an Army ROTC scholarship,
earning that degree can he both less expensive and more
valuable.
The scholarship not only pays your entire tuition,
regardless of the amount, but also required fees, an amount
for books and supplies, and up to $1,000 each school year
for living expenses.
It's an excellent scholarship. And it gets you a lot
more than an engineering degree. Along with your regular
courses, you'll take Army ROTC classes and learn about
motivating people, analyzing situations, making confident,
informeci ciecisions, and reaching defined goals. In short,
you'll learn leadership and management skills that can't
help but enhance your opportunities in the future.
And you'U put your skills to work right away,
because you're commissioned in the Army as a second
lieutenant when you graduate.
If you'd like an education in leadership and manage-
ment to go along with your engineering degree, find
out more about Army ROTC. Contact your Professor of
Military Science at the Univ. ot Illinois, 333-1550.
ARMY ROTC.
BEALLYOUCANBE.
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Create computers that
capture the mysteries
ofcommon sense.
The brain does it naturally It
wonders It thinks with spon-
taneity-advantages we haven't
been able to give computers.
We've made them "smart',' able
to make sophisticated calcula-
tions at very fast speeds. But we
have yet to get them to act with
insight, instinct, and intuition.
But what if we could devise
ways to probe into the inner na-
ture of human thoughf^ So com-
puters could follow the same
rationale and reach the same
conclusions a person would
What if we could actually design
computers to capture the myster-
ies of common sense'^
At GE, we've already begun to
implement advances in knowl-
edge engineering We are cod-
ifying the knowledge, intuition
and experience of expert engi-
neers and technicians into com-
puter algorithms for diagnostic
troubleshooting. At present, we
are applying this breakthrough to
diesel electric locomotive sys-
tems to reduce the number of
engine teardowns for factory
repair as well as adapting this
technology to affect savings in
other areas of manufacturing
We are also looking at parallel
processing, a method that
divides problems into parts
and attacks them simultaneously
rather than sequentially the way
the human brain might
While extending technology
and application of computer
systems is important, the real
excitement and the challenge of
knowledge engineering is its
conception At the heart of all
expert systems are master engi-
neers and technicians, preserv-
ing their knowledge and
experience, questioning their
logic and dissecting their
dreams. As one young employee
said, "At GE, we're not |ust shap-
ing machines and technology
We're shaping opportunity
"
Thinking about the possibili-
ties IS the first step to making
things happen And it all starts
with an eagerness to dream,
a willingness to dare and the
determination to make visions,
reality
An equal opportunity employer
Ifyou can dream it,
you can do it.
